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© Improved organophillc clay suspension medium. 

© A novel organophilic clay suspension medium prepared by admixing an organophilic clay with a hydrocar- 
bon oil and an activator selected from the group consisting of phenyl hydroxyalkyl ethers and phenylalkanols. 
Optionally water may be added to the admixture for further improving the suspension medium. 
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EP 0 315 987 A2 
IMPROVED ORGANOPHILIC CLAY SUSPENSION MEDIUM 

The present Invention relates to Improved organophilic clay suspension medium and the use of same-. 

Background of the Invention 

The use of organophilic clays in the preparation of mediums to facilitate the suspension of P^'** 
matter in liquW hydrocarbons is a common practice in production of paints, dnlling flu* and greases, 
Se use o tnie organophilic clays there is required the addition of chemical activators w.th h.gh shear 
mLg to orTa suspension medium with the organophilic clays. These suspenston ">f«M *o ttdto 
S L re atively short shelf-lives which significantly reduce their value and utility. Thus it would be a higNy 
desirable cortribution to the art to provide an improved organophilic clay suspens.on which has a longer 
2?5!..^I?Si. not require high shear mixing and which also extends the organelle clays 

SUSP Ac^XT«2'the object of this invention to provide a more stable organophilic suspension medium^ 
Ano*?obS of this invention is to provide organophilic suspension mediums which have improved 
^ding Sallristics. Yet another object of this invention is to provide an organo P h,l,c suspens.cn 
medium which does not require high shear mixing to be formed. 

A further object of this invention is to provide a suspens.on med.um useful .n dnllmg fluids 
OtheTLicts, objects and several advantages of this invention will be apparent from the foregeng 

^t^rcf wS S h one embodiment of the present invention I have discovered an improved o, 
gan ph£ c ^suspension medium comprising an organophilic clay, a liquid »^^^^ 
?s obtained when tiVactivator is at least one activator selected from the group of phenyl hydroxyalkyl 

25 eth9 .n SCSSS^ of the present invention I have further discovered that the addition of water as a 
oo^SVZ Chinees the suspending characteristic of the resulting organophilic clay suspens.cn 

m&i Tyet another embodiment of this invention I have discovered that the organophilic day suspension 
30 rrJSioZt using this invention when admixed with solid particulate materials forms a stable suspen- 
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As used in this application, the term organophilic clay is intended to include those clays in which the 
inorganic cations associated with the clay have been displaced by organic cations such as a quaternary 

^ThTo^ophilic clays used in this invention comprise the reaction product of a natural clay fleeted 
from iegmup consisting of anionic bentonite. .ttapulgite. sepiolite and hecatorlte 
cations and synthetic organophilic clays and admixtures thereof. The natural clays can be represented by 

the formula 

40 [R 2 N(CH 3 )2]* clay", 

wherein R is an alkyl group containing between 8 to 18 carbon atoms. 

Another suitable quartemary cations is of the formula * 
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R2 - N - R4 

I 

R3 


clay 


where Ri is CH 3 or C*H 5 CH 2 ; R2R3 and R* are alkyl group containing 14 to- 20 carbon atoms and mixtures 
thereof. 
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Yet another example of a suitable quartemary cation consists of at teast one ' ^ 
nmuo havma 12 to 22 carbon atoms. The remaining moieties on the central posrtively charged atoms are 
SnTm (a) Lai Tr branched alky, groups having 1 to 22 carbon atoms; (b) aralky groups tha is 
substituted benzyl moieties including fused ring moieties having lineal or branched <Wff™P* 
5 Tto 22 carbon atoms In the alkyl portion of the structure; (c) aryl groups such as phenyl and 
substituted phenyl including fused ring aromatic substituents. 

The organophlic clays of this invention are generaliy used in an amount in the range of fron , ab out .5 to 
about 8 weight percent Preferably the organophilic clays should be present .n an amount .n the range of 

^ZXc^^o, are mixed with the liquid hydrocartons or the ^d hydr^ar- 
bon are 2ed with either the phenyl hydroxyalkyl or phenylalkanol activators or admixes thereof. However 

He r^KSion is mLdwith the ^^.^2^ XeT^ PrefU y S 
should be added slowly with sufficient agitation to avoid the formation of fish ^^^"J 
owSic clays are mixed with the hydrocarbon carrier prior to- the addrt.cn of e,ther the phenyl 
hvdroxvalkvl or phenylalkanol activators or admixtures thereof. ^^ rA 
Sble liquid hydrocarbons are those hydrocarbons which are liquid at room temperature and standard 
atmospheric preSurl Suitable liquid hydrocarbons are those selected from the group consisting o crude 
oTSosie nSTas heavy naphthas, straight run gasoline, diesel fuel, jet fuel, benzene, xylene, toluene 
L tnnSfln^oH to a pTesentiy preferred emobidment of this invention Isoparaffinic oil having a flash 
£rt S *e ratge of loT^O'F and comprised of C 7 to C„ are used for the practice of this 
STmS is an isoparaffinic oil with C 7 to Cu hydrocarbon chains because of its low pour 

^ThTli ;^o h ^n rSay are mixed by any suitable means which produces sufficient agitation to 
homogenize the" mixture. Suitable mixing devices are available and known in the art. fixing should be 
continued until a homogeneous mixture of clay and liquid hydrogen is obtained. 

ThTamount of liquid hydrocarbon is generally in an organophilic clay suspension medium hou d be 
present TZ rLje of from about 99 to about 70 weight percent hydrocarbon. Preferably the l.qu,d 
hwH^rhnn should be oresent in the quantity from about 70 to about 90 weight percent. 
y AcTva^ f'sui^rtheprSce of 2. invention are phenyl hydroxyaikyl ethers which are repre- 

30 sented by the formula 
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where R is an hydroxyalkyl radical of from 1 to 4 carbon atoms and phenylalkanols which are represented 
by the formula 

R" 



where R* Is an alkanol radical of from 1 to 6 carbon atoms; and admixtures thereof. 

Preferabte activators are those selected form the group consisting of phenyl 2-hydroxypropyl ether, 
phenyl 2-hydroxyethyl ether, benzyl alcohol and phenethyl alcohol. 1JWMAniM h« 
Mbdng of the activators can be done in any suitable process which produces agitation. Mixing should be 
55 continue?untJ. a significant increase in viscosity is observed. The increase in vicosity » generaily or , me 
Sir ofabout 30 to about 260%. The activators of this Invention are generaHy ^^S^^ 
about 1 to about 30 weight percent of the organophilic clay suspension medium. Preferably the activators 
are present in the quantity of from about 4 to 7 weight percent 
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Optionally to increase the suspending capacity of the organophilic clay suspense me J lum J ate ^y 
be SSIs foSSSor with *e activator as above described. The water may be adm.xed wrth the 
tendon m!dST by any means which produces sufficient agitation to homogenize the m.xture The 
ICS p^ in an amount In the range of from about 0.0125 to 16 weight percent of me 

TCCslon medium formed by this invention may be used in the format.cn of a variety of 
liouid hydrocarbon based systems such as drilling fluids, paints and greases. 

The ovulate solids to be suspended should be particles capable of passing through mesh m the 
^ffi^Smiha. P« I**. The particles may consist of any synthetic or natural partcufcte 
3 ™X used in drilling fluiSs. paints or greases which are not soluble in the Uqujd hydmcrtr , u*d 
^ carter Examples of suitable solids are synthetic or natural dry water soluble polymer. p.gments and 
Z££d Representative examples of such polymers are those selected from the group 

ZSZ (TKllJ carboxymethy. ce.iu.oses. hydroxyethy, ce.lu.ose sodium polyacryfcte, starches, 
natural oums synthetic polymers and the like as well as admixtures thereof. 

Se Tount of parJcuiate solids which may be present in this invention may consists of oartcu a e 
solicit Te bid 4ge of from about .1 to about 50 weight percent of the combined we,ght of particulate 

of the suspending medium of the present invention are present within the 

following ranges. 
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Component 1 

Broad 
Range* 

Preferred 
Range 

Organophilic Clay 
Liquid hydrocarbon 

Phenyl hydroxyalkyl ethers or Phenylaikanol 

.5-30% 
99-70% 
.5-30% 

1-5% 
70%-90% 
4-7% 
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The following specific examples are intended to further illustrate the invention. 


Example I 
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Two organophilic clay suspensions were prepared. Solution senes A comrpised an iso parafflnic cm. of 
from L to C,3 carbons with a flash point of 125 F and a commercia grade of bento V^a 
o^ophillc clay. Solution Series B comprised the same isoparaffinlc oil used in Solution A and a 
comTrcial grade of hectorite derived organophilic ciay. Each soiution of Series A and B cons.sted of 100 
qrams of isoparaffinlc oil and 10 grams of clay. 

me clay and oil were mixed using a Scovill Hamilton Beach blender at approximately 3000 rpm (lowest 

operable speed) until the mixture was homogeneous. 

Prese^ed below in Table I are data characteric of the activation achieved by the use of the present 
invention in comparison to similar compounds. , . . ^ 

The activators of Table I were then singlely admixed with solutions A and B. Mbdng was , cc ^ductedat 
approximately 3000 rpms for one minute, the viscosities were then determined us.ng a Farm 35 Viscometer 
using API for determining apparent viscosities. The results are noted in Table I. 
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TABLE I 
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Activator 

Amtg 

Organophilic Clays 


Bentonite 

Hectorite 



Viscosities 1 

Viscosities 



600 

AV 

600 

AV 



rpms 


rpms 


Propylene glycol 
Butoxy ethanol 

Propylene glycol mono methyl ether 
Phenyl 2-hydroxypropyl ether 
Phenyl 2-hydroxyethyl ether 
Propylene glycol methyl ether 
Benzyl alcohol 
Phenethyl alcohol 
Phenetole 

Base Solution 

ooooooppp 

6 
7 
5 
10 
18 
7 
12 
13 
6 
5 

3.0 
3.5 
2.5 
5.0 
9.0 
3.5 
6.0 
6.5 
3.0 
2.5 

8 

16 
8 

20 
106 

15 
102 

7 

4.0 
8.0 
4.0 
10.0 
53.0 
■ 7.5 
51.0 

3.5 


' Viscosities were determined using ine ran. ^ — 
Appare nt Viscosities determined by dividing by two. 

activating organophilic clays in tow shear mixing. 


Example I 
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• cu«m rt i a t o(\ mis of water was admixed therewith for 


Table 
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TABLE I 
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Activator 2 


Propylene glycol 
Butoxy ethanol 

Propylene glycol mono methyl ether 
Phenyl 2-hydroxypropyl ether 
Phenyl 2-hydroxy ethyl ether 
Propylene glycol methyl ether 
Benzyl alcohol 
Phenethyl alcohol 
Phenetole 
Base Solution 


Organophllic Clays Derived From 


Bentonite 


Viscosities 1 


600 
rpms 


10 
11 
9 
26 
42 
11 
25 
42 
10 
5 


AV 


5.0 
5.5 
4.5 
13.0 
21 .0 
5.5 
12.5 
21 .0 
5.0 
2.5 


Hectortte 


Viscosities 


600 
rpms 


20 
46 
16 
81 

271 
29 

225 


10 


AV 


10.0 

23.0 
8.0 

40.5 
135.5 

14.5 
112.5 


5.0 
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1 Viscosities were determined using the Fan* 35 Geometer at 600 rpms and the 
Apparent Viscosities determined by dividing by two. 

2 with 20mls of water ad ded therein _____ 

will M the suspetrfns, charaetenstlcs ot *» ta " a f°^Z^ t ^taL 0l ^m, 

phenylalkanols. inrrM<!fi th9 v i S costtv of an organophilic clay suspension 

procedure outlined in Example I. 


40 


45 


50 


55 


6 


EP 0 315 987 A2 


TABLE I 
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Co-Activator Viscosity Test 




Oil 1 

H 2 0 

Organophilic 
Clay 2 

PPH 3 

Viscosity 4 

% H 2 0 






300 

600 







RPM 

RPM 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

142.5 
142.312 
142.125 
141 .75 
141 .00 
139.50 
136.50 
130.5 
118.5 
94.5 
46.5 

.188 
.375 
.750 
1.50 
3.00 
6.00 
12.00 
24.00 
48.00 
96.00 

7.5 
7.5 
7.5 
7.5 
7.5 
7,5 
7.5 
7.5 
7.5 

7.5 • 

7.5 

7.5 

~t c 

/.o 

7.5 

7.5 

7.5 

7.5 

7.5 

7.5' 

7.5 

7,5 

7.5 

30 
73 
88 
91 
95 
96 
108 
115 
145 

36 
82 
98 
101 
105 
107 
119 
127 
162 

0 

.125 
.250 
.500 
1.00 
2.00 
4.00 ' 
8.00 
16.00 
32.00 
64.00 


"would not Diena raytwwi . 

1 isoparaffinic oil of Cs to Cu with a flash point of 127 F 

2 derived from bentonitic clay 

scope of the patent protection desired and sought. 


35 


40 


Claims 


An improved suspension medium for partcu.ate »iids sa.d suspension medium having been formed 

by admixing 

a) an organophilic clay with 

S XSTSSr'i-* from the group coning of pheny. ***** ethers which are 
represented by the formula 


R' 
I 

0 


50 
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where R is a hydroxy**, of from 1 to 4 carbon atoms and phenyls whfch are represented by the 
formula 
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20 
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30 


where r' is an allcanol of from 1 to 6 carbon atoms and admixtures mere* 

, The suspension medium - — 1 — - SSSlfii *" " 

J^^~"X*LZZZr. straw* » « » ~ 

benzene, xylene, toluene and isopa ««"e «l. phenylalkanols are selected from 

hydrocarbon is an isoparaffm of Cto to caroon 

phenyl 2-hydroxypropyl ether. 0 rganophilic clay is a) hectorite. b) said liquid 

phenyl 2-hydroxypropyl ether. 

7. The suspension medium of claim 1 " h * e ' n 5 t0 8 weignt percent and 

. A suspension medium aoc.* 9 » «. 1 - — " * 

" "aSSTn^ aocrdin, to diaim 8 .he,* «ater ccao«o, is present In qua**, 

from about .125 to 16 weight percent. 
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